Animal models of systemic sclerosis: insights into systemic sclerosis pathogenesis and potential therapeutic approaches.
Animal models have been extremely valuable in contributing to a better understanding of the pathogenesis of systemic sclerosis. Discussed here are recent studies that have examined the molecular pathways and potential therapeutic approaches for systemic sclerosis using animal models. Reported evidence further indicates that the immune system plays a role in modulating the fibrosis observed in the tight skin-1/+ mouse model for systemic sclerosis. CD19, interleukin-6, and interleukin-4 are involved. The injection of spleen cells into immune-compromised mice resulted in fibrotic, vascular, and immunologic alterations quite similar to those of systemic sclerosis. Transforming growth factor-beta and its signaling pathway (JAK kinase and STAT-6, Smad2/3, and Smad7) appear to play a central role in the development of fibrosis as well as monocyte chemoattractant protein-1, CCR-2, platelet-derived growth factor C, and excessive apoptosis. Viruses were shown to be possible cofactors. The therapeutic agents hepatocyte growth factor and halofuginone were shown to prevent fibrosis in animal models of systemic sclerosis. The transforming growth factor-beta signaling pathway is a common mechanism of tissue fibrosis in animal models of systemic sclerosis, although numerous additional molecules modulate this pathway or have a direct effect on fibrosis.